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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations . 
Copies  of  these  guidelines  may  be  obtained  from  the  Department  of  the 
Army,  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 

The  purpose  of  a  Phase  I  investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  visual 
observations  and  review  of  available  data.  Detailed  investigations  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
material  testing,  and  detailed  computational  evaluations  are  beyond  the 
scope  of  a  Phase  I  investigation;  however,  the  inspection  is  intended  to 
identify  any  need  for  such  studies  which  should  be  performed  by  the 
owner. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  con¬ 
dition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection, 
such  action,  while  improving  the  stability  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  the  dam  depends  on  numer¬ 
ous  and  constantly  changing  internal  and  external  factors  which  are 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition  of 
the  dam  at  some  point  in  the  future.  Only  through  frequent  inspections 
can  unsafe  conditions  be  detected  and  only  through  continued  care  and 
maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies,  considering  the 
size  of  the  dam,  its  general  condition  and  the  downstream  damage  poten¬ 
tial. 

The  assessment  of  the  conditions  and  recommendations  was  made  by  the 
consulting  engineer  in  accordance  with  generally  and  currently  accepted 
engineering  principles  and  practices. 
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BRIEF  ASSESSMENT  OF  GENERAL  CONDITION 
AND  RECOMMENDED  ACTION 


Name  of  Dam: 


Size: 

NDI  ID  NO.  MD-28 

Intermediate  (9600  acre-feet,  38  feet  high) 

Hazard 

Classification: 

High 

Owner: 

State  of  Maryland 

State  Located: 

Department  of  Natural  Resources 

Tawes  State  Office  Building 

Annapolis,  Maryland 

Maryland 

County 

Located: 

St.  Mary's 

Stream: 

Dates  of  Inspection: 


Western  Branch  of  St.  Mary's  River 
July  1,  1980  and  August  5,  1980 


Based  on  the  visual  inspection,  available  records,  past  opera¬ 
tional  performance,  and  in  accordance  with  the  guideline  criteria  estab¬ 
lished  for  these  studies,  St.  Mary's  River  Watershed,  Site  No.  1  is 
judged  to  be  in  fair  condition. 


The  water  level  in  St.  Mary's  River  Watershed,  Site  No.  1  is 
maintained  at  approximately  elevation  +61,  the  crest  elevation  of  the 
principal  spillway  riser  pipe.  The  water  level  can  also  be  controlled  by 
opening  either  one  of  the  two  manually  operated  24  inch  by  48  inch  sluice 
gates  located  near  the  top  of  the  principal  spillway  chamber,  or  the 
manually  operated  36  inch  sluice  gate  located  at  the  base  of  the  chamber. 
Between  the  upper  and  lower  sluice  gates  in  the  riser  chamber  is  a  3  inch 
globe  valve  that  is  normally  open  for  maintenance  of  low  flow  releases. 
Water  is  conveyed  through  the  embankment  in  a  36  inch  diameter  concrete 
conduit  and  is  discharged  into  a  stilling  basin  which  empties  into  the 
Western  Branch  of  the  St.  Mary's  River.  A  300  foot  wide  emergency 
spillway  is  excavated  adjacent  to  the  right  abutment  of  the  dam.  Based 
on  the  dam  crest  survey,  the  freeboard  at  the  time  of  inspection  was  16 
feet. 


Numerous  erosion  gullies  were  noted  on  the  embankment,  particu¬ 
larly  on  the  downstream  slope.  The  longest  gullies  were  approximately  3 
feet  wide,  1  foot  deep,  and  20  feet  long.  Vegetative  cover  on  the  slopes 
is  primarily  grass  and  crown  vetch,  but  coverage  is  sparse  at  many 
locations  on  the  downstream  slope.  Trails  have  been  blazed  on  both  the 
upstream  and  downstream  slopes,  and  on  the  crest  of  the  embankment,  by 
motor  bikes  and  recreational  vehicles  resulting  in  less  vegetative 
cover.  Numerous  depressions,  the  largest  being  6  inches  deep  and  measur¬ 
ing  8  feet  by  8  feet  in  plan  dimensions,  were  noted  on  the  crest  of  the 
embankment,  apparently  the  consequence  of  the  recreational  vehicle  traf¬ 
fic.  A  small  amount  of  erosion  was  noted  along  the  right  side  of  the 
stilling  basin  where  the  stone  riprap  slope  protection  has  been 
displaced. 


St.  Mary's  River  Watershed  ,  Site  No.  1 
NEI  ID  NO.  MD-28 


i 
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^According  to  the  hydrologic  and  hydraulic  analyses,  the  St.  Mary's 
River  Watershed,  Site  No.  1  dam  will  pass  100  percent  of  the  Probable 
Maximum  Flood  without  overtopping,  and  therefore  its  spillway  is  rated 
adequate . 

The  following  remedial  measures  are  recotzmended  to  be  accomplished 
by  the  Owner: 

1.  Repair  all  erosion  gullies  on  the  embankment  and  stabilize 
the  repaired  areas  with  grass. 

2.  Seed  all  areas  of  sparse  vegetation,  including  the  trails  on 
the  upstream  and  downstream  slopes,  and  fertilize  and  re-seed 
as  required  to  establish  a  stand  of  grass. 

3.  Repair  the  erosion  along  the  right  side  of  the  stilling  basin 
and  replace  the  riprap  slope  protection. 

4.  Develop  a  formal  warning  system  to  alert  downstream  residents 
in  the  event  of  emergencies. 

5.  Conduct  regularly  scheduled  maintenance  of  the  embankment  and 
appurtenant  structures. 

6.  Control  the  growth  of  woody  vegetation  on  the  embankment 
slopes. 


Submitted  by: 
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Upstream  face  of  the  dam 
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ST.  MARY'S  RIVER  WATERSHED,  SITE  NO.  1 
NDI  ID  NO.  MD-28 

SECTION  1 

PROJECT  INFORMATION 


General . 


*•  Authority.  The  Dam  Inspection  Act,  Public  Law  92-367, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  program  of  inspection  of  dams 
throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  dam  inspection  program  is  to 
determine  if  the  dam  constitutes  a  hazard  to  human  life  or 
property. 

Description  of  Project. 

V 

a.  Dam  and  Apurtenances .  St.  Mary's  River  Watershed,  Site  No. 
1»  completed  in  1975,  is  a  zoned  earth  fill  embankment  with 
an  impervious  core,  a  cutoff  trench,  and  a  toe  drain.  The 
embankment  is  38  feet  high  at  its  maximum  section  and  is 
approximately  1670  feet  long.  The  dam  is  constructed  across 
the  Western  Branch  of  the  St.  Mary's  River. 

Inflow  into  the  impoundment  is  from  the  Western  Branch  of  the 
St.  Mary's  River,  from  precipitation  falling  directly  on  the 
lake,  and  from  surface  runoff. 

The  flood  discharge  facilities  for  the  dam  consist  of  the 
principal  spillway  comprised  of  a  drop  inlet  spillway  and  two 
manually  operated  sluice  gates  located  in  the  spillway  riser 
structure,  and  a  300  foot  wide  emergency  spillway  located 
adjacent  ot  the  right  abutment  of  the  dam.  From  the  spillway 
riser,  water  is  conveyed  through  the  embankment  by  a  36  inch 
diameter  concrete  conduit  and  is  discharged  into  a  stilling 
basin  which  empties  into  the  Western  Branch  of  St.  Mary's 
River.  The  normal  pool  elevation  of  +61  for  the  lake 
corresponds  to  the  crest  elevation  of  the  principal  spillway 
riser.  The  lake  can  be  lowered  below  the  normal  pool 
elevation  by  opening  any  of  the  two  intermediate  sluice  gates 
and/or  the  lower  drain  sluice  gate. 


Location.  The  dam  is  on  the  Western  Branch  of  the  St.  Mary's 
River,  approximately  1.4  miles  upstream  from  its  confluence 
with  St.  Mary's  River  in  St.  Mary's  County,  Maryland.  St. 
Mary’s  River  Watershed,  Site  No.  1  is  shown  on  U.S.G.S. 
Quadrangle,  Hollywood,  Maryland,  at  latitude  N  38°  15'  6"  and 
longitude  W  76°  32'  6".  A  location  map  is  included  as  Plate 
E-l. 

Size  Classification.  Intermediate  (38  feet  high,  9600  acre- 
feet)  . 

Hazard  Classification.  High  hazard.  There  are  residences 
and  businesses  along  St.  Mary's  River  downstream  of  the  dam 
which  could  be  damaged  in  a  flood  resulting  from  a  dam 
failure . 

Ownership.  State  of  Maryland,  Department  of  Natural 
Resources,  Tawes  State  Office  Building,  Annapolis,  Maryland. 

Purpose  of  Dam.  Flood  control  and  fish  and  wildlife  resource 
improvement . 

Design  and  Construction  History.  The  dam,  completed  in  1975, 
was  built  under  the  Watershed  Protection  and  Flood  Prevention 
Act  by  the  County  Commissioners  of  St.  Mary's  County;  the  St. 
Mary's  County  Soil  Conservation  District;  and  the  State  of 
Maryland  Board  of  Public  Works,  Department  of  Natural 
Resources.  Design  assistance  was  provided  by  the  Soil  Con¬ 
servation  Service  of  the  U.S.  Department  of  Agriculture.  The 
dam  was  constructed  by  the  Pleasant  Excavating  Company. 
According  to  the  typical  section  of  the  embankment  shown  on 
the  as-built  drawings  of  the  dam  provided  by  the  State  of 
Maryland  Water  Resources  Administration,  the  zoned  earth  fill 
dam  has  an  impermeable  core,  a  cutoff  trench,  and  a  toe  drain. 

Normal  Operating  Procedure.  As  it  presently  exists,  the  lake 
is  maintained  at  or  near  the  crest  elevation  of  the  principal 
spillway,  approximately  elevation  +61.0. 


Pertinent  Data 


Drainage  Area. 


b.  Discharge  at  Dam  Site. 


Elevation. 

Top  of  Dam 

Maximum  Pool 
Normal  Pool 

Upstream  Invert  Outlet  Works 
Downstream  Invert  Outlet  Works 
Maximum  Tailwater 
Downstream  Toe 


8.76  square  miles 

21,000  cfs  outflow  at 
Elevation  77.15 


77.1  (design) 

77.15(low  point  on  crest) 
71.3  (design  flood  level) 
61.0  (spillway  crest) 

40 

39 

Unknown 

39 
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Reservoir  Length. 

Normal  Pool  Level 
Maximum  Pool  Level 

Storage  (Acre-Feet). 

Normal  Pool  Level 
Maximum  Pool  Level 
Top  of  Dam 

Reservoir  Surface  (Acres). 


7500+  feet 
11400+  feet 


3200 

6500 

9600 


Normal  Pool 
Maximum  Pool 
Top  of  Dam 

Dam. 

Type: 

Length : 

Height: 

Top  Width: 

Volume  of  Fill: 

Side  Slopes: 

Zoning: 

Impervious  Core: 

Cutoff: 

Grout  Curtain: 

*as  defined  by  the  Unified 
Outlet  Works. 


250 

420 

500 


Earthf ill 
1670+’ 

38'  maximum 
16' 

245,309  cu.  yds. 
Upstream  and 
Downstream:  1V:3H 
Four  different  zones 
Comprised  of  CH*  fill 
Comprised  of  SC*  fill 
None 

Soil  Classification  System 


Type 

Pipe  Size  and  Material 
Entrance  Invert 
Exit  Invert 

Type  and  Number  of  Gates 
Type  of  Energy  Dissipator 
Principal  Spillway. 

Type 

Crest  Elevation 
Crest  Length 

Number  and  Type  of  Gates 


Free-flow  conduit 
36"  reinforced  concrete  pipe 
Elev.  40 
Elev.  39 

One,  36  inch  diameter 
sluice  gate 
Stilling  Basin 


Drop  inlet  spillway 
Elev.  61 
18  Feet 

Two,  24  inch  by  48  inch 
sluice  gates  at  invert 
elevation  53.5,  and  one 
3-inch  globe  valve  at 
invert  elevation  50.4 
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Type:  Open  Channel  Spillway 

Location:  Adjacent  to  right  dam  abutment 

Crest  Elevation:  69.5 

Crest  Width:  300+  feet 

Inlet  Channel  Length:  400+  feet  at  1% 

Exit  Channel  Length:  200+^  feet  at  2 Z 


SECTION  2 
DESIGN  DATA 


2.1  Design. 

a.  Data  Available.  The  available  information  was  provided  by 
the  State  of  Maryland,  Water  Resources  Administration.  The 
information  includes  as-built  drawings  of  the  dam,  the  1972 
"Design  Report  for  the  St.  Mary's  River  Watershed,  St.  Mary's 
County,  Maryland,  Site  1"  prepared  by  the  U.S.  Department  of 
Agriculture,  Soil  Conservation  Service,  and  a  file  containing 
some  pertinent  correspondence. 

(1)  Hydrology  and  Hydraulics.  Hydrologic  and  hydraulic  cal¬ 
culations  for  the  dam  are  included  in  the  Design  Report. 

(2)  Embankment .  Design  calculations  are  included  in  the 

Design  Report,  and  fill  compaction  requirements  and  the 
results  of  the  subsurface  investigations  are  shown  on  the 
as-built  drawings. 

(3)  'Appurtenant  Structure.  Design  data  is  included  in  the 
Design  Report  and  structural  details  are  shown  on  the  as- 
built  drawings. 

b.  Design  Features. 

(1)  Embankment  and  Emergency  Spillway.  The  dam  is  con¬ 
structed  across  the  Western  Branch  of  the  St.  Mary's 
River.  Earth  fill  for  the  embankment  was  obtained  from 
excavation  for  the  emergency  spillway  and  cutoff  trench, 
and  from  a  borrow  area  adjacent  to  the  left  abutment  of 
the  dam.  An  extensive  subsurface  investigation,  includ¬ 
ing  test  borings  and  test  pits,  was  conducted  to  study 
foundation  conditions  of  the  dam  and  to  locate  borrow 
sources. 

The  as-built  drawings  indicate  that  the  dam  is  a  zoned 
embankment  consisting  of  a  center  core  of  compacted 
impermeable  fill.  Constructed  beneath  this  core  is  a 
cutoff  trench,  also  comprised  of  impermeable  fill. 

A  toe  drain  is  constructed  along  the  full  length  of  the 
embankment  at  the  downstream  end  of  the  impermeable  core. 
Stone  riprap  slope  protection  is  constructed  on  the  up¬ 
stream  slope  from  elevation  +50  up  to  elevation  +65.  The 
slope  protection  is  keyed  into  an  18  foot  wide  berm  near 
the  toe  of  the  upstream  slope.  The  dam  is  approximately 
1670  feet  long  and  38  feet  high  at  its  maximum  section.  A 
typical  section  of  the  dam  is  shown  on  copies  of  the  As- 
Built  drawings  included  in  Appendix  E. 
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The  emergency  spillway  was  excavated  adjacent  to  the 
right  abutment  of  the  dam  and  is  300  feet  wide  along  its 
crest.  The  30  foot  wide  level  section  of  the  emergency 
spillway  parallels  the  dam  crest.  The  upstream  spillway 
channel  has  a  1%  grade  and  the  downstream  spillway 
channel  has  a  2%  grade. 

(2)  Appurtenant  Structures.  The  appurtenant  structures  of 
the  dam  consist  of  the  principal  spillway  which  includes 
riser  pipe  inlet  and  the  outlet  works.  Two,  24  inch  by 
48  inch  sluice  gates  are  located  near  the  top  of  the  riser 
pipe  chamber,  and  a  36  inch  sluice  gate  is  located  near 
the  bottom.  The  riser  discharges  into  a  36  inch  concrete 
conduit  which  conveys  the  water  through  the  embankment 
into  a  riprap  protected  stilling  basin.  According  to  the 
as-built  drawings,  the  275+  foot  long  concrete  conduit 
has  eight  anti-seep  collars.  The  water  level  in  the  lake 
can  be  lowered  by  manually  opening  either  of  the  upper 
two  sluice  gates,  or  the  lower  sluice  gate  located  in  the 
intake  chamber.  The  sluice  gate  stem  extensions  and 
handwheels  are  located  on  top  of  the  riser  deck.  Between 
the  upper  and  lower  sluice  gates  in  the  riser  chamber  is  a 
3  inch  globe  valve  that  is  normally  open  for  maintenance 
of  low  flow  releases. 

c.  Design  Data. 

(1)  Hydrology  and  Hydraulics.  Design  data  are  included  in 
the  Design  Report. 

(2)  Embankment .  Design  data  are  included  in  the  Design 
Report  and  on  the  as-built  drawings. 

2.2  Construction.  Construction  of  the  dam  was  completed  in  November 
1975,  but  it  was  not  until  1979  that  the  sluice  gates  were  closed 
completely  so  that  the  lake  could  rise  to  its  normal  pool  eleva¬ 
tion.  The  only  available  records  of  construction  are  the  as-built 
drawings . 

2.3  Operation.  No  records  are  kept  of  the  operation  of  the  dam  or 
appurtenant  structures. 

2.4  Other  Investigations. 

Records  are  available  of  two  inspections  which  were  made  of  the  dam 
since  completion.  A  Maryland  Water  Resources  Investigator 
inspected  the  dam  on  April  16,  1976  and  recommended  that  woody 
vegetation  on  the  slopes  be  removed.  Mr.  J.  P.  Plocek  of  the 
Maryland  Department  of  Natural  Resources  inspected  the  dam  on  July 
2,  1979,  and  recommended  that  areas  of  sparse  vegetation  be 

seeded. 


-6- 


Evaluation 


a.  Availability.  The  Design  Report,  the  as-built  drawings,  and 
a  file  of  pertinent  correspondence  regarding  the  dam  are 
available. 

b.  Adequacy.  The  available  data  is  considered  sufficient  to 
evaluate  the  design  and  construction  of  the  dam. 


SECTION  3 
VISUAL  INSPECTION 


3.1  Findings. 

a.  General .  The  on  site  inspection  of  St.  Mary's  River  Water¬ 
shed,  Site  No.  1  consisted  of: 

(1)  Visual  inspection  of  the  embankment,  abutments,  and 
embankment  toe . 

(2)  Visual  examination  of  the  appurtenant  structures. 

(3)  Evaluation  of  the  downstream  area  hazard  potential. 

The  specific  observations  are  shown  on  Plate  A-l. 

b.  Embankment .  The  general  inspection  of  the  embankment 

consisted  of  searching  for  indications  of  structural  dis¬ 

tress,  such  as  cracks,  subsidence,  bulging,  wet  areas,  seeps 
and  boils,  and  observing  general  maintenance  conditions, 
vegetative  cover,  erosion,  and  other  surficial  features. 

Numerous  erosion  gullies  were  noted  on  the  embankment, 
particularly  on  the  downstream  slope.  The  largest  gullies 
were  noted  on  the  downstream  slope  immediately  right  of  the 
36  inch  outlet  conduit,  and  were  a  maximum  of  3  feet  wide,  1 
foot  deep,  and  20  feet  long. 

The  vegetative  cover  on  the  slopes  is  primarily  grass  and 
crown  vetch,  but  coverage  is  sparse  in  many  locations, 

particularly  on  the  downstream  slope.  A  few  small  trees  and  woody 
vegetation  were  noted  on  both  the  upstream  and  downstream 
slopes.  Portions  of  both  the  upstream  and  downstream 
embankment  have  been  denuded  by  trails  blazed  by  motor  bikes 
and  other  recreational  vehicles.  Recreational  vehicle 
traffic  is  also  the  probable  cause  of  the  numerous  small 
depressions  noted  across  the  crest  of  the  dam.  The  largest 
depression  noted  was  6  inches  deep  and  measured  8  feet  by  8 
feet  in  plan  dimensions. 

The  crest  of  the  dam  was  surveyed  and  the  variance  in  eleva¬ 
tion  was  10.5  inches  between  the  high  and  low  point.  Also, 
the  low  point  on  the  crest  is  0.6  inches  above  the  design  dam 
crest  elevation  of  77.1  feet  above  m.s.l.  It  should  be  noted 
that  the  crest  elevations  were  referenced  to  a  pin  set  by  the 
U.S.  Soil  Conservation  Service  in  a  tree  along  the  right 
abutment  of  the  dam.  Freeboard  at  the  time  of  inspection  was 
approximately  16  feet,  and  under  design  maximum  pool 
conditions  would  be  approximately  5.9  feet.  The  dam  crest 
profile  is  included  on  Plate  A-2. 
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c.  Appurtenant  Structures.  The  appurtenant  structures  were 
£ound  to  be  in  good  condition.  According  to  the  State  of 
Maryland  Park  Ranger  who  periodically  checks  the  facility, 
the  three  sluice  gates  are  checked  once  a  year  to  confirm  that 
they  are  functioning  properly.  Normally  in  December,  repre¬ 
sentatives  of  the  State  of  Maryland  Fisheries  Administration 
open  the  two  upper  sluice  gates  to  lower  the  lake  level  so  as 
to  maintain  storage  at  one  half  the  design  capacity  for  fish 
management . 

d.  Reservoir  Area.  The  stone  riprap  slope  protection  is 
adequately  preventing  erosion  along  the  upstream  slope  of  the 
embankment.  With  the  exception  of  a  several  fishing 
peninsulas  which  extend  into  the  lake,  the  banks  of  the 
reservoir  are  wooded  up  to  the  edge  of  the  lake. 

e.  Downstream  Channel.  The  downstream  channel  is  the  Western 
Branch  of  the  St.  Mary's  River.  Outflow  from  the  principal 
spillway  flows  into  the  Western  Branch  from  a  riprap 
protected  stilling  basin.  Erosion  was  noted  along  the  right 
side  of  the  stilling  basin  where  the  riprap  slope  protection 
had  been  displaced.  The  confluence  of  Western  Branch  and  St. 
Mary's  River  is  approximately  1.4  miles  downstream  of  the 
dam.  One  residence  was  noted  along  the  St.  Mary's  River  near 
Route  471.  Further  downstream  from  Route  471,  in  Great 
Mills,  a  motel,  six  residences,  .  and  some  businesses  are 
located  along  the  St.  Mary's  River.  Based  on  our  observa¬ 
tions,  a  high  hazard  classification  is  warranted  for  St. 
Mary's  River  Watershed,  Site  #1. 

3.2  Evaluation.  The  visual  examination  and  observations  of  St.  Mary's 
River  Watershed,  Site  No.  1  indicate  that  the  embankment  is  in  fair 
condition  and  the  appurtenant  structures  are  in  good  condition. 
We  recommend  that  the  erosion  gullies  on  the  slopes  be  repaired, 
and  that  grass  be  planted  and  maintained  on  all  repaired  and 
sparsely  vegetated  portions  of  the  embankment.  The  small  depres¬ 
sions  noted  along  the  crest  of  the  dam  are  not  large  enough  to 
require  repairing.  The  erosion  noted  along  the  right  side  of  the 
stilling  basin  should  be  repaired,  and  the  stone  riprap  slope 
protection  should  be  replaced. 


SECTION  4 

OPERATIONAL  FEATURES 


4.1  Procedure .  There  are  no  formal  operating  procedures  for  the  dam. 
The  lake  level  is  normally  maintained  at  or  near  the  crest  eleva¬ 
tion  of  the  principal  spillway.  During  the  winter,  personnel  of 
the  Maryland  Fisheries  Administration  of  the  Department  of  Natural 
Resources  open  the  sluice  gates  to  lower  the  water  level  in  order 
to  maintain  storage  at  approximately  one  half  the  design  capacity 
of  the  lake  for  fish  and  wildlife  maintenance. 

4.2  Maintenance  of  the  Dam.  In  1979,  the  responsibility  for  dam  main¬ 
tenance  was  shifted  within  the  Department  of  Natural  Resources 
from  the  Fisheries  Administration  to  the  State  staff  of  Point 
Lookout  State  Park.  Park  rangers  inspect  the  dam  embankment 
regularly,  but  it  is  reported  that  a  limited  budget  and  limited 
equipment  have  made  maintenance  difficult.  It  is  apparent  that 
vegetation  on  the  slopes  has  not  been  cut  for  a  year  and  that  no 
attempts  have  been  made  recently  to  repair  the  erosion  gullies  or 
to  seed  the  areas  of  sparse  vegetation. 

4.3  Maintenance  of  Operating  Facilities.  The  appurtenant  structures 
appeared  to  be  in  satisfactory  condition.  According  to  the  Head 
Ranger  at  Point  Lookout  State  Park,  all  sluice  gates  are  opened 
once  a  year  to  check  if  they  function  properly. 

4.4  Warning  System.  No  formal  warning  system  exists  for  the  dam.  The 
dam  is  remote  from  any  residences,  so  telephone  communication 
facilities  are  not  available. 

4.5  Evaluation.  The  overall  maintenance  condition  of  the  dam  and  its 
appurtenant  structures  is  considered  to  be  fair.  It  is 
recommended  that  scheduled  maintenance,  in  addition  to  normal 
inspections,  be  undertaken  on  a  regular  basis  by  the  Owner. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Features. 


a.  Design  Data.  The  1972  St.  Mary's  River  Watershed  Site  1 
Design  Report  indicates  that  the  reservoir's  flood  control 
storage  capacity  of  2600  acre-feet  is  based  upon  attenuating 
an  inflow  design  flood  having  a  peak  of  2500  cubic  feet  per 
second  (cfs)  from  a  100-year,  24-hour  storm  of  7.8  inches 
over  the  reservoir's  8.76  square  mile  area.  The  crest  of  the 
emergency  spillway  was  established  at  the  top  of  the  flood 
control  pool  at  a  design  elevation  of  69.5  feet  above  mean  sea 
level.  The  emergency  spillway  design  flood  was  based  upon  a 
6-hour  storm  of  11.5  inches  having  a  peak  reservoir  inflow 
rate  of  11,700  cfs.  No  storm  frequency  is  assigned  to  the 
11.5  inches  of  rainfall.  Using  the  11,700  cfs  rate,  the 
maximum  design  high  water  level  was  established  at  an  eleva¬ 
tion  of  71.3  feet  above  mean  sea  level.  The  1972  report 
employs  a  "freeboard  hydrograph  routing"  for  a  probable 
maximum  storm  of  28  inches  in  6  hours  to  establish  the  top  of 
dam  at  a  design  elevation  of  77.1  feet  above  mean  sea  level 
and  the  design  freeboard  at  5.8  feet 

b.  Experience  Data.  No  records  of  maximum  pool  levels  are 
available. 

A  U.S  Geological  Survey  streamflow  gaging  station  is 
maintained  approximtely  2.4  miles  downstream  from  the  dam. 
Streamflow  records  for  this  station  indicate  that  the  peak 
discharge  of  record  occurred  on  August  20,  1969  (prior  to 
construction  of  the  dam)  and  equalled  7,950  cfs  or  331  cfs  per 
square  mile  based  upon  the  24.0  square  mile  gaging  station 
drainage  area. 

c.  Visual  Observations.  Several  observations  made  during  the 
visual  inspection  of  St.  Mary's  River  impoundment  are  partic¬ 
ularly  relevant  to  the  hydraulic  and  hydrological  evalua¬ 
tions. 

(1)  Embankment.  The  survey  of  the  dam  crest  profile 
performed  during  the  visual  inspection  indicates  that  the 
existing  crest  lies  at  or  slightly  above  its  design 
elevation  of  77.1  feet  above  mean  sea  level  with  its  low 
point  at  an  elevation  of  77.15  feet  above  m.s.l.  The 
survey  data  for  the  existing  crest  was  employed  in  sub¬ 
sequent  hydraulic  analysis. 

(2)  Emergency  Spillway.  The  survey  of  the  emergency  spillway 
crest  during  the  visual  inspection  indicates  that  the 
existing  crest  has  a  length  of  300  feet  and  an  elevation 
of  69.5  feet  above  mean  sea  level,  as  designed. 
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(3)  Appurtenant  Structures.  The  principal  spillway  (drop 
inlet  spillway)  and  outlet  works  appear  to  have  been  con¬ 
structed  in  accordance  with  record  as-built  drawings  and 
functioning  as  designed. 

(4)  Downstream  Conditions.  Failure  of  the  dam  impounding  the 
St.  Mary's  River  Watershed  Site  1  could  cause  signifi¬ 
cant  damage  to  the  community  of  Great  Mills  located 
slightly  less  that  three  miles  downstream.  At  this  loca¬ 
tion  several  single-family  dwellings,  a  motel,  and 
several  other  commercial  establishments  are  located  with¬ 
in  or  adjacent  to  the  floodplain  and  are  vulnerable  to  a 
dam  failure  event.  The  dwellings  and  motel  house 
approximately  30  people.  In  addition,  a  dam  failure 
event  could  overtop  and  damage  State  Routes  5  and  47 1 
which  serve  the  Great  Mills  community.  In  keeping  with 
the  potential  hazard  classif ication  criteria  established 
by  the  Office  of  the  Chief  of  Engineers  (OCE),  the  down¬ 
stream  conditions  suggest  that  a  high  hazard  classifica¬ 
tion  be  assigned  to  the  St.  Mary's  River  Watershed  Site  1 
impoundment . 

Overtopping  Potential.  According  to  the  criteria  promulgated 
by  the  Office  of  the  Chief  of  Engineers,  the  recommended 
Spillway  Design  Flood  (SDF)  for  a  dam  classified  as 
"intermediate"  with  a  "high"  hazard  potential  is  100  percent 
of  the  Probable  Maximum  Flood  (PMF) . 

The  Probable  Maximum  Precipitation  (PMP)  index  as  adjusted 
for  the  St.  Mary's  River  Site  1  drainage  area  is  20.1  inches 
in  24  hours.  Employing  criteria  established  by  the  Corps  of 
Engineers,  Baltimore  District,  100  percent  and  50  percent  PMF 
inflow  hydrographs  developed  using  the  HEC-1  computer  program 
have  peaks  of  20,600  and  10,300  cfs,  respectively. 

PMF  inflow  hydrographs  were  routed  through  St.  Mary's  River 
Site  1  for  percentages  ranging  from  20  to  100  percent  of  the 
PMF  with  each  routing  starting  at  the  normal  pool  elevation 
of  61  feet  above  m.s.l.  For  the  50  percent  PMF  routing,  the 
reservoir  water  level  reached  an  elevation  of  72.4  feet  above 
m.s.l.  or  4.8  feet  below  the  low  point  in  the  dam  crest.  For 
the  100  percent  PMF  routing,  the  reservoir  water  level 
reached  an  elevation  of  76.1  feet  above  m.s.l.  remaining 
below  the  dam  crest  low  point  of  elevation  77.2  feet  above 
m.s.l. 

Spillway  Adequacy.  The  St.  Mary's  River  Site  1  reservoir 
will  pass  100  percent  of  the  PMF,  the  recommended  Spillway 
Design  Flood,  without  overtopping,  and  therefore  its  spillway 
capacity  is  rated  adequate. 


SECTION  6 

STRUCTURAL  STABILITY 


Evaluation  of  Structural  Stability. 

a.  Visual  Observations. 

(1)  Embankment .  The  most  severe  deficiencies  noted  in 
SECTION  3  were  the  numerous  erosion  gullies  noted  on  both 
slopes  of  the  embankment.  However ,  at  this  time,  none  of 
the  deficiencies  is  considered  serious  relative  to  the 
stability  of  the  dam. 

(2)  Appurtenant  Structures.  The  structural  conditions  of  the 
appurtenant  structures  is  considered  to  be  satisfactory. 

b.  Design  and  Construction  Data. 

(1)  Embankment .  Based  on  the  available  design  calculations 
and  the  as-built  drawings,  there  are  no  conditions  which 
adversely  affect  the  stability  of  the  dam. 

(2)  Appurtenant  Structures.  The  as-built  drawings  include 
the  structural  details  of  the  appurtenant  structures  and 
are  sufficient  to  assess  the  adequacy  of  the  structures. 

c.  Operating  Records.  The  structural  stability  of  the  dam  is 
not  considered  to  be  affected  adversely  by  the  operational 
features  of  the  dam. 

d.  Seismic  Stability.  The  dam  is  located  in  Seismic  Zone  1. 
Based  on  our  visual  observations,  the  static  stability  of  the 
dam  appears  to  be  adequate.  Consequently,  the  structure 
should  present  no  hazard  from  earthquakes. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS/REMEDIAL  MEASURES 


7.1  Dam  Assessment. 

a.  Assessment .  St.  Mary's  River  Watershed  Site  No.  1  is  an 
intermediate  storage,  high  hazard  impoundment.  Failure  of 
the  dam  embankment  could  cause  significant  damage  to  several 
single-family  dwellings,  a  motel,  and  several  other 
coinnercial  establishments  located  slightly  less  than  three 
miles  downstream  in  the  community  of  Great  Mills.  The  visual 
observations  indicate  that  the  embankment  of  St.  Mary's  River 
Watershed,  Site  No.  1  is  in  fair  condition,  and  the 
appurtenant  structures  are  in  good  condition.  At  this  time, 
the  deficiencies  noted  in  Section  3  do  not  seriously 
jeopardize  the  structural  stability  of  the  dam.  If  the 
deficiencies  are  left  unattended,  particularly  the  erosion 
gullies,  an  unstable  condition  could  result. 

Hydrologic  and  hydraulic  analyses  indicate  that  the  St. 
Mary's  River  Watershed  Site  No.  1  reservoir  will  pass  100 
percent  of  the  PMF,  the  recommended  Spillway  Design  Flood, 
without  overtopping,  and  therefore  its  spillway  capacity  is 
rated  adequate. 

b.  Adequacy  of  Information.  Available  information,  in  conjunc¬ 
tion  with  the  visual  observations,  is  considered  to  be 
sufficient  to  make  the  recommendations  that  are  given  below. 

c.  Urgency.  Although  there  is  no  urgency  in  instituting  the 
remedial  measures  recommended  below,  the  measures  should  be 
accomplished  in  a  timely  manner. 

d.  Necessity  for  Additional  Information.  No  additional  informa¬ 
tion  needed. 

7.2  Recommendations/Remedial  Measures 

It  is  reconmended  that  the  following  remedial  measures  be 

implemented  by  the  Owner: 

a.  Repair  all  erosion  gullies  on  the  embankment  and  stabilize 
the  repaired  areas  with  grass. 

b.  Seed  all  areas  of  sparse  vegetation,  including  the  trails  on 
the  upstream  and  downstream  slopes,  and  fertilize  and  re-seed 
as  required  to  establish  a  stand  of  grass. 

c.  Repair  the  erosion  along  the  right  side  of  the  stilling  basin 
and  replace  the  riprap  slope  protection. 
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d.  Develop  a  formal  warning  system  to  alert  downstream  residents 
in  the  event  of  emergencies. 

e.  Conduct  regularly  scheduled  maintenance  of  the  embankment  and 
appurtenant  structures. 

f.  Control  the  growth  of  woody  vegetation  on  the  embankment 
slopes . 
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APPENDIX  D 


HYDROLOGY  AND  HYDRAULICS 


BASE  DATA  FOR  DETERMINATION  OF  PROBABLE 
MAXIMUM  FLOOD,  UNIT  HYDROGRAPH  AND 
INFLOW  HYDROGRAPHS 


Name  of  Dami  St.  Mary's  River  Watershed,  Site  No.  1,  NDI-ID-MD-28 


Unit  Hydrograph  Parameters 


Watershed  Drainage  Area 
Main  Channel  Length,  L 
Main  Channel  to  Centroid  Length,  Lea 
Lag  Time  tp  *  Ct  (L  x  Lea)0, 

Basin  Zone  Location  from  Unit  Hydrograph 
Coefficient  Map 
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Inflow  Hydrograph  Parameters 
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Base  Flow  at  Start  of  Storm 
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Falling  Limb 
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TOTAL  STORAGE  -  ACRE  FEET 


SPILLWAY/OUTLET  RATING  CURVES 


Name  of  Dam:  St.  Mary's  River  Watershed,  Site  No.  1,  NDI-ID-MD-28 
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Elevation 
feet  above 
m.s.l. 

Principal 
Spillway 
Capacity 
c.f .s. 

Emergency 

Spillway^ 

Capacity1 

c.f.s. 

Total 

Flow 

c.f.s. 

61 

0 

0 

63 
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65 
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69 
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0 
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1  Based  on  Design  Report,  St.  Mary's  River  Watershed  Site  1, 
Soil  Conservation  Service,  1972. 
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INITIAL  VALUE  SPILLWAY  CREST  TOP  OF  DAM 
ELEVATION  60.  PI  69  50  77  15 

STORAGE  3200.  6055.  8400. 

OUTFLOW  0.  160  20576. 
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SECTION  A-A 


CONSTRUCTION  DETAILS 

Riprop  Shell  bt  Well  Groded  from  o  Minimum  of  6  Inches 
lo  o  Mo*lmum  of  18  Inchts  in  its  Longest  Dimensions  ond 
Shell  be  in  Accordonce  with  Moferiol  Specification  523. 
^  Cboin  rm  Moterioli  Used  m  Bedding  Layers  for  Riprop  Shod 
Conform  to  Mqteriol  Specificotkm  521.  Tht  Grodotion  of 
the  Moterioh  Shell  be  the  Some  os  Coarse  Filter  Moferiol 
(See  Sheet  r  ) 

The  Length  of  Riprap  Reouired  m  the  E»K  Chonnel  Is 
Approx  mate.  Actual  Length  will  be  Determined  in  the  Field 
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GEOLOGY 
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ST.  MARY'S  RIVER  WATERSHED 
SITE  NO.  1 
APPENDIX  F 
REGIONAL  GEOLOGY 


The  St.  Mary's  River  Watershed,  Site  No.  1  is  situated  on  the 
sediments  of  the  Pleistocene  Columbia  Group,  specifically  the  Wicomico 
Formation,  which  include  sand,  clay,  and  gravel.  Clay  from  this 
formation  was  utilized  for  impervious  borrow  for  the  dam  embankment.  The 
average  thickness  of  the  Wicomico  Formation  is  20  feet  and  the  average 
total  thickness  of  the  Columbia  Group  is  70  feet.  The  sediments  of  the 
Columbia  Group  lie  unconformably  on  the  sediments  of  the  Miocene 
Chesapeake  Group.  The  dam  is  located  in  the  Coastal  Plain  Physiographic 
Province . 
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REFERENCE: 

GEOLOGIC  MRP  OF  ST.  MARY'S  COUNTY 
PREPRRED  ST  STRTE  OF  MRRYLRNO, 

MARYLAND  GEOLOGICAL  SURVEY, 

OATEO  1903.  I  QtiiniEi  kifppfb  i  kiiii  I  i 


Pet 


Loam,  clay,  intut, 
gravel,  bouldert,  peal,  marl 


a 

3 

O 


K 

a 


< 

S 

s 

3 

_l 


o 

O 


I _ 

Talbot 


Loam,  el  ay,  maid, 
gravel,  bou  Ultra 


Wicomico 


Pew 


Loam ,  clay,  sand, 
gravel ,  boulders ,  ppyjS 


Sunderland 


Pea 


PLIOCENE  (?) 


Loam ,  efay,  tand. 
Travel 


Lafayette 


MIOCENE 


Mean 


St.  Mary’s 


Ofay,  aandy-clay,  marl 


Choptank 


Clay,  tandy-clay,  land,  marl 


MCC 


Calvert 


Olay,  i andy-elay,  mart, 
Diaiomaetovi  earth 


ST.  MARY'S  RIVER  WATERSHED 


SITE  NO.  1 


REFERENCE: 


6E0L06I C  NAP  OF  ST.  MART'S  COUNTY 
PREPARED  IT  STATE  OF  MARTI AND, 
MARYLAND  OEOLOOICAL  SURVEY. 

DATED  1103. 


GEOLOGY  MAP  LEGEND 


RUMMEL,  KLEPPER  &  KAHL 


